Cyclic AMP and butyrate modulate melatonin synthesis in Y79 human retinoblastoma cells.
Melatonin is synthesized by cultured Y79 human retinoblastoma cells and is secreted into the medium. Activity of the two key enzymes involved in the synthesis of melatonin, N-acetyltransferase (NAT) and hydroxyindole-O-methyltransferase (HIOMT), are present in retinoblastoma cells. The activity of these enzymes and the resulting synthesis and release of melatonin are modulated by the addition of a cyclic AMP analogue and butyrate to the culture medium. Melatonin levels increase dramatically over control levels after the addition of dibutyryl cyclic AMP (dbcAMP), whereas melatonin levels decrease after butyrate treatment. HIOMT activity is inhibited by both dbcAMP and butyrate, and NAT activity is stimulated by both of these differentiating agents, suggesting that the rise in melatonin levels in response to dbcAMP is the result of increased activity of NAT, whereas the decline in melatonin levels in response to butyrate may be due to a drop in HIOMT activity. Melatonin synthesis is dose- and time-dependent, and the effect of dbcAMP is readily reversible, whereas the effect of butyrate does not appear to be reversible. These effects probably reflect basic differences in the regulatory mechanisms of the inducing agents.